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(57). 

St*. 5 0 0 0#s^T;U5-';?A^^. 6 0 00#2^T 

A :i- >SUf/X»±iH5=^ A >C 
WftK. mmMmx-. 20~500ppmt'*»). ±iE 



1 

A ^ >S l-^ mFlE 5^ ^ 'i' A 
Wfi^^. WMSmT. 2 0-5 0 0 p pm-C*0. 1312 

5 0 — 1 0 00(Dbf::<r'xy-;bAMJ^5i<^^'<SlfliR2>* 
[0 00 1 ] 

m<omSi^Mti. 5 0 0 0 S^-^ 6 0 0 0 SI^T^V ^ ^ 
[0002] 

msfi. mm^mcomQ^Mtt. 5ooo#2^'^6o 
[0003] ccommmmi^mt. -sawtc, mm^n 

[0 0 04] 'J >KffiSSiaSS««:<t ^{t 

[0 005] v>mm&^jL9wmm^itLx\it. mmz 



(2) !|#r^2 0 0 3- 2 5 3 46 1 

2 

0 0 0 - 2 8 2 2 5 1 ^^:^$RtC*5li-C, 

10 [0 00 6] Htfc. T;l'S^'?ASt^-^T;U^^'?i^^ 
U . ifi¥<DJ^.«*IMOKif^3&^ 6 ^ > ^ O uU>( b:^^3}ti?) 

mmitcD^^:f)^m^^tixi.^^ifi. m^fcmmi^coj^.x 

to 00 7 ] fitoT. &^MU. Wismmti. t;^^^ 
20 ^M.^mti±x(.cMLx0M^cmmx^. 

'n^\ic^\.^x>sL^t^ti^mMmmm.^^=i^'Sm^ 

[0 008] 

5 0 0 0#2p.T;bS-»?A-&^. 60 0 0S2^T;I/ 
[0 O O 9 ] 

40 ±SB^i?^'?A>r:t>o[:)SWS«. sasitr. 20- 

50 0ppm*C*>0. ±IEr7 ':;^-r:t>CD^^a«. ± 
iBi^;b n ^ A :t >ROVX«±iB^ j:- »i7 A ^ :t > 

^c*fLr. ^Jbibr. 6<S«±r*0. ±lBpligttx;i< 
NH3 * ^'pu<tho. \^)\y-mrhh(J:>xth^. m 

Me^tCll>KH^:t>^^Wl±r. pH;&52. 5-4. 5 

x^i>c t^mwLtri^mmmmMmmmmxhi>. 

[0010] ±iBpJ?g14xd<+MS}flgti. J^t^^iy^M 

1 5 0—1 00 0OfX:7cc-/-;l/A§^x:i<=^^MIjBBS 



3 • 

[0012] *^0jCD^«®*aaffiM^iK5ti. i^^^^ 10 

[0013] ±fBi^Jl/r2^':?A>r:^:>SOVXt^±iS^ 
pm. ±P^7t>^5 0 0 p pmT'*^. 2 0 p p in*?ST^) 

^ i . m^^ifcmi&^ri^itfSJs.mo&mM'^^^b^ <tj:h 20 

C <?: tc J: oT. W:t14-^WSI€143!^ffiT-r ^te^n*^^ 
500ppin^ffl^2>i. S*^M^c{t^g:M?:>^f^fiS 
$ti3tcC^*5-^n3&^*i>p »^UCiTPfi«5 0 ppm. H 
^Lli±RSl3:3 0 0 p pmT'*^. J^jrfc. ±l5t^;V=i- 
A ^ :t >S2>V3i ±iE ^ ^ ^ :t >C>§WS <h 

[0 0 1 4 3 ±fBv?;Va^'?A>f :^>CD«if«&^!^<!: UT« 30 
mcm^^tir. K2 ZrFe ^<DTJI':0U^ 

J mv )\^ytXJiy)\yZi:S{^-V. (NH* ) 2 Z r Fo ^0:7 

jl/:^'Qt;?;l'=j:^- b ; Hz Z r Fe ^<D:7;U:i-D>?;l'r3 

[0015] ±fB^^^'>A-/:i->cr>«*&iS<tLTW!RF 

V. (NH4 ) 2 T i Fe m<Oy V : H 
2 T i Fb ^cD:7;i':tn^^^^- hK^cD'5j^14>';i/^ 40 

[0016] *%BJC[)#Jl»SiO:Sffi#I^i^ti. :7 •^'^ 

y^ly i UTOSf !l?:m/c*r fcOT* ^>o 
[0017] ±iEy 3f>(D^Wfil*v ±iBt^Jl^=3 
»5 A >S OVX ti±f B ^ ^ A :t > b 



2 0 0 3 - 2 5 3 4 6 1 

A 

A ^ :t > i ±iB^ ^ -^^ A :t > i CD^ft-^e Jl- 

[0018] ±i^y ym^^xomf^mt Lximdm 

-jimMlS^^'k^^'f^cti)^x^i>. ±tiyym 
^:^>(Dmt^mtLX. ±iBS^;bn:r-»i7A>f :^->-?5±iB 
:$r ^ A :t i U T W/c^;^;!/ n :i AX 

[0019] :^mm(o±m»mmmm&iSimt. pj?gi4 

^>^tymmt\t. pH2. 5tcplS|gn/cS^Si^«:*5ti 
Xhh. pH2. 5tc:roair. S^CC^fi?*r5Ci;&^T 

mtrz>miBX&^m^^\-x. :i^m^<o^mmM^mmm 

jmi^^^^^X^^-r^^^tlt^^hh. tfc. pH4. 

4. 5^m^xmmr^mmx$>i>m^(fat. x.i< 

J:K^itf^L<lt. pH3. 0&CDIIS$n/c?g^S»^Cc4dl=» 
[002 0] ±iBof^ttx#+*^«Jlt«:$^L"C3&iC 

^lti±^'\i:i>Cti)^X^^o 'fb^fi^)R»*tc*5l:f 

astc©» $ n c i J: *P itmi^<Dm^^:^l^±ir 

[002 1 ] ±SEit^Am^^^^X . sL^ii^^f^umSBtfiit 
fmm^(OJSL^tbX^ttii>Ct{t. aiyi<^iymmt^ 

-NHa * ;&s-NH2-^<J:S:{b-r€>C<!:tcJ:-:>rpJ^14 
[0 02 2 ] ±fe^Sttx;J<+MS}BI«. 1 0 0 g 



(4) 

5 

x#+t^1^ifl§i 0 0 gcf'tct^. -NH2 r^sn^mtfe 

NH2 R2>VXt^-NH3 * TiaO. ±I!S 

[0 02 3 ] ±i£pJ?gtt3:.JJ<+t/Sjfli«. x;J<=^i^^S 
1 5 0-^ 10 0 OCDhr;^^^:-^— ;l/AMX7}<+i><S}B§S 
C>VXl'* >^ X y - ;l/ F ^+ v'SJHgtc -Jr ^ s > ^ 

{t. ^r^^yr^^i^^Mormt^ 150. ±Rg:^5 1000 

[002 4] JiiEx^K^t^^SCDTPlJ^^ 150. ±mi)^ 
1 0 0 0 tr*^ C i tc J; 0 . ±iB^S14x.-J<+^'»}fli:«)5 30 

n*5*-5,o iooo*s^5<t. K-v©^ft?tt*i«}$r 

*:^j:ii^^-?-ti:?J)5^-5o LliTPM^i2 0 0 . S^^L/l^ 
±Rgt^8 0 O'C*'^. <i:«5SfSLt^TPm4 0 OT'* 
9. J:0»*l/t=^±IS»6 0 0rS>2>. 
[0 02 5 ] ±iex;J<+>'^S©TP^3i^^ 150. ±m^^ 
1 0 0 0<Z)t*>^7a: -/-;^A§5[x:^<^^'if}fli&(>VX« 

b->^ >' * >/-JUFiyx^-+^>«i»|CDSSig:&S<!: bTtt. 40 ■ 
3J(3:b;5^:7:cy--;l/Fi%x;j<^^5>^S7:^5i 5 0-^10 

0 0 ^ J: e> ^ie-& L T Sjt^-r ^ c ^ mo^^^oisW: 

lci:^n^r^Ctt^X'%i>. life. X7j<+Sx^g*5i 
5 0--1 0 0 0T'*'S>rl3SScDb';^:7xy-;UA5Sx^^^ 
i^lUfli^St U^/X 13: b :7 X y - ;i/ F ^ X .i< + i^SJ^i ^ ffl 

[0026] ±gBxd<+i^^fiCDTPS5^)^ 150. ±m:^^ 

1 0 0 0Ob>^7x y-Jl/ASyx^t^+i^^fJBgSLi^VX^^ 
b;?^::' X y-;UFMxj}<+i^1S}fl§cDSiiS:i?;^i bxittt 50 



2 0 0 3 - 2 5 3 4 6 1 

6 

/c. tlJ|R(0Xd<=^v«}Bgib';^:7:cy---Jl.ARC;/X« 
b>^:7xy-;VF<h^xd<=^^'^S35>M 5 0-100 0 

10 02 7 ] ±iBTl?flSc7)x;^*^^i/1Siflg<h±iSb;^:7xy 
-JL'A5t?>VX«±iBbJ:^r? X y -;l/F i^rSCE-r^)!^ 

ummtLxit. Wx.ti. :7'Dbu>^';r3-;L"=ey> 

-=&yj>^^;i'X-f-;i'3&5itS Li^c 
[0 02 8] ±MZmW\<D^^Mt LXit. JgfEtCfflli ^ 

QBVM%ttj:i>^^&X$>^Cti)mtLlK 6 0e 

[0 02 9] ±fB^jSiUT«. 2-x^;l.- 
^ym^mii^ctf)^x^^o tj:t^xi>. 2-x^;i/- 

[0 0 3 0] ±fBM^Sc7)^Wm«. SJ£tCffll^6tl€)-rP 
fiS^Dx.^^^^MSfliCDHftJ^l 0 0@S%tC*rL/T. S?^ 
OliTE3655 0 p pm. Ll^±IE*55 0 0 p pmT 
5 0 p p mTt^rST^ixt. ^JjnT^^:^3?;5^6ti 
fjil^^-^M^^^. 5 0 0 p pm^^x^i. igy^B^t? 
^cl^c <tO»SLl^TI!R«l OOppm. i^Jf^Ul^ 
±m^t3 0 0 p pmT-^'5>p 

[0 0 3 1 ] ±IErPISCDx:J<^M6Jfli<i:±iet*;^r'x y 

-;UAR2//Xl*±iHt':^:7x>'-;i/F<tCDSlC«. ^ 

rp® ox ;i<+ >/«}fli i ±iE b;^^ :7 X y A 
±IEb-X:7xy-;l/Fi<^)JSfE^c*5C:t-2>SPEiaSt3:. 51 
mi 0 0-2 0 0-CfIgT'tfOC<h:?i?^-r#€>o 1 0 0 "C 

*«r*>-5>i. stS3ig5^^5/h^< ^cc^*j^n:^?^*0, 2 

0 0-C?:fi;i€>i. mm6^Xtj:l\ 
[0 03 2] ±tBmig®x;j<:^^Mf«ii±fBb;^:7 X y 
-;UAS?>VX«±iBbj:^r7xy-;i/F<hcDSrD^i. x 
3j<+t^^M3&5 15 0-1 000 CCJ^cnt^. SlJ^^JiJTT 
:BCtl>Ctj:K>. m'^<Dm:nrStVXf,t. I'-lOBtPeT 
gJgrfe-So 10^H*«'C*-o/c^. 1 OB^ral^riSx.* 
x.-J<:^^^'^g;&U 5 0-1 0 0 OcD85H?f<b>a:i)*J 
-en;&5fei>o ^Jrfc. iim±IBTf3|gOx#+*^fi}Bgi±iB 
b;?^ X y ARc;/X«±iB b*;;^ :7 X y F £ 
SJ£t*. Slt^tfitc^dUT. xd<=^^'tt}flg(Dxd<+S/^S 

[0 03 3] ±iBr&BRCr)xd<=*^>-tt}Bgi±fBl^;^ * 

AROVXti±IB b;:^ ::7 X y F i (D^Jti^Uoi.^ 
X. SlS«^Cfca^r. x.i<+t^^M?:l0-<S;?iSiL/T 
tJ. J IS-K7236 (x#+MSiflg©x:J< 



[0 034 ] ±iSrfJ®CDx;J<+^'ti|||iJ;iBt:':^':^^ 

0, »Sbli±l!S*«2 0 0 Or*>0. cfcDSt^ Ll^TliS 
*i5 0 0. ctO^tS Lt^'iKJt^n 5 0 0^4)^0 3 0 0 

[003 5 3 ±ie^^^>i«. TIBS; ( i ) vm^ti 

[0 03 6] 

[^tn 

^C=N (1) 

[0 03 7 3 ±fEx;J<^$xSiSJS;t-^'BtgSi btT 

[0 03 8 3 ±sE^^5>«. iMi^fcnm^j^^nh 
ti^:3L7r^^t^^m,<oTm^ i 5 o . ±m*5 1 0 0 o(Dt' 
;^ :7 :x - ;UAMx i^teiliSO'/X^ t:' J?^ :7 y - 

[0 03 9 3 ±iB<^^S>il>*t:ti. mt*. ^y^^ 

x^>'-;ur S><!:>»'^;W><V:/^JVr5r h> (M I B 
K) t^Rm^'^^Ctt^X^nhtl^T^ ^:^^)\^:^ 

[ 0 04 0 3 ±iBi^^^5 ><!: LTt3:#6C|®^$:hr. 
> (MI BK) <!:?:SJSS-i±&C<!:«:ck'9f#?>n^t^x 

^u>h ';t5>m I BK:/n-^^<* (s;?x^u>h »; 

[0 04 1 3 ±iBi5^^5><!:bri3:. ^y^^$>«:<fc 

?f 6^-5 pJ7gttx;^<+MHfliO:^;^^5tf}|g<b LXtfrffir^ 

Kr^y5i)m^^h<. t;^x^U>Hf7 5>MI BK:/ 
(-:^x5^u>hi;T$>Hift<*) 3!)^J:»P»SU 

IK 

[0 04 23 ±iB^^ S ^^ra^JjPb-Cj^^DSiS^-ii-SI® 

tcfci^r. JSiSi?as«. 5 0-1 5 o'crif ^jciT&^jf 



(5) #63 2 0 0 3 - 2 5 3 4 6 1 
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[0 04 3 3 ±iB^^5>*8SJraLT^^SnSlt^$-ti^>PS 
tC:foUT. SISB$Pb1«. 1 0^J-5B$ra-C$>^Ci:^)W 
tVlK 1 0^3^*^^^*^^. x;i<^i^»iT$vSi 

[0 0 4 4 3 ±iB^^ 5 ><7:)73?»Jjnai3:. x#^^t/^SO 
TIJ^;5)M5 0. ±Rg:05 1 0 0 0CDl;:r;^:7 x y-;bASSx 
:i<=^ t';^ :7 i >^ F ^x .i<^ ^>6JBI 

cDx:i<^v' 1 ^gtcML/T, TS> (MI BK^U:<i:0 
10 i*iI$ti:rcT$>?:ia^<) TPIO. 8^S. ±IS 1 . 2 
^S^>i-5>J:5>^j:8SJJDfi"C*^Ci*sSfSLL^c 0. 8 

[0 04 5 3 ±iB^5"5 >^8^>SabT#SnSfS§ii:^l^ 
±iztiU/cSlStcffii^^::7-n t•^>^^yr^- 
[0 04 6 3 ±IBnJ?g14x^=^^extf}j}|t3:. ±iSl^/c:?^ffi 
§yx:i<:^s^«}fllScif/X« br;^:? *y-;i/FSx;j<=^^i^ 
tCj:«9*fP"r€>CitCj:»9. -NH2 . -NH, * 

[0 04 7 3 ±iBigtC<j:«3*for'2>C<L^Cj:OpJi§ttx 
-ir^ 5 >^^^»DL/cx^=^>^tt}fli^^|^[^«:7STt-^ C 

[0 04 8 3 ±iBK<tUTti. ^A^n-rc^^T^^g 

40 [0 04 9 3 ±SBKi*<!:«rAn/cSSl^K:^^$>* 
-OTL/cx^^^Mltfll^iiST-r^C itcj: 0 cfifD^tT^ 
Ktc:tetiT. cti5m^;&n 0 — 1 0 0%<l:?'cC^<i:^>tc±iB 

?#6nsx3j<+t^tt}jii<Di$-^oiSfi?i4*5ffiT'r5*j 

[0 0 5 0 3 ±fBM<i:7j<i^An/cg|II^tC^^$>?r 

50 mi^cihi^r. l|jflgiiSTm4dt:f'E>mffiil?9<DlilJfJ5^?^g3&^ 



(6) 

9 

[0 05 n ±a!u/c^fi6cc<k^9^#en/cpJ^§ttx;J<:^ 
7j<cc mm L fcitrnx-m^ l r c ^ s x # tynmrn-^^m 

[ Q 0 5 2 ] ±fB^?gttx;J<+->ffiBg?:±iB^)S^M«ii 
[0 05 3] ±fE^^(Dmc\t.. #W^©olig14x^'4^ 

{t. 5 0%;^)>^4 0%. 3 0%. 2 0%. 1 0%<h3^cr^ 

[0054] ±W^^ii:L4<^um9^(DmB^t bXO 

mx. *f^L/l^T[l3&^2 0 pm. Sf^ Ul^±RS?&52 0 0 

O ppmr-^-^p 2 0 p pm^mx$)^t. Whi^iit 30 

n^5^0. 2 0 0 0 p pm*ex.^i. JSbSW^^b^S 

OOppm. JcOSf ^ Lt^±IEt3: 1 0 0 0 p pmT-* 

[0 0 5 5] ±ie^Jias^aiifflJfl^iaiti> V 
wmi^at. :^§^m<D^mmmmmmm^mci6i^x. w ao 



!t#lig2 00 3-2 5 346 1 
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^^2. 5. ±R&?&U. 5"C*^o 2. 5*vffir*5<b. 
tBjfliOi^«M;^^5?t» r >:cl ^ }^c2i!) ^C. t# ^ n ^ testis O 
tttlstC^-S^o^ti-^^iO. 4. 5^fflx.^i. 'ft^S«f 

SLt^TRR«3. 3, J:»9JtS bl^±l?gt3:3: 7^* 

[0 05 7 ] ±iE±m^'m(iimmm^wc:i6i'}^ p hcd 

t}lB*1i*&*r -5 C i tCcfc P H <SrfTM<Z:)SEHtc*t}$^ '2> 
Ctt^X't^o 

[0 05 8] ±u^mmmmmmtm^^^^^x . mm 

^JcfJtc^iBS^^ :t -E) C i J: o r p H ^DSSI 

^bliTRR3&5i 00 p pm. Jf^Ot^±RB*5 5 0 0 0 p 

pmr*^o 1 0 0 p PEQT^iS'rft^xi:. mmmopH 

«r2. 5-^4. 5Wft}$T?^r, M»>5:fi:«i;?>5jfj^$:h 
Tjii^^^Mi^^. 5 0 0 0 p pm*ffi^^i. 

«2 00 ppm. J:0S?^Lt^±R^«3 0 0 0 p pmT 

[0 05 9 ] *|feBj©^|ia®Snil^ffl^ia;|:5Sffi*r -5 

[0 06 0] ±Mmj^mtitLx\t. m^ii^s^. nmn 

IS. ^S-TJl'S^'^Aibotilffi. M8-^^>»o 

«eii)-:?*isffi^<DS«8X«ffii82Fx^#es?)o ^m^m^m 

i'fi>CtffiXt?>o ±iET)l^:^OM^Ihm^tbX{t. 

mtf, 5 0 0 o#2st;^5 ^*i7A'^^. eooosa^ 

[006 1 ] *#6BaO^JSI«®teJlfflffl«%«. &k^^ 



11 

m&smoj: ^ tj:m&^mtiiSLU e o o o mmrji^ $ - 

[0 0 6 2] 2|s:%HjCD^^"Ei^iim*a^^*3'C. 

[0 0 6 3] ±iBfiftJ3i*!^iit^. SW^ffi^c{^«Lrii^ 

[0064] ±iB^t^i!iLa«. 2|s:#feBj(^)^)S^ffi«aSffi 

[0 06 5] ±fE^t^iaji^c:feuT. ±M^^mmmm^ 
m%mm<o^mt. jf*Li^TRBti2 o-c. s?^LxI^± 

[0 06 6] ife^b^iOiatcfeCir. ±iB^M^®*fi:a 

t^±l®«5^^*i9. J:«:)J?^Ll^TPm6 0#\ J:0 
J?Sl/l^±|lgt^ 1 8 0#T'*^o 3 O^^^^^SSt'^^i. 

Tf **5-en7!)5*0. 5^3^4ffl^€>i. fi£M?fJ^tc*jl:t 

[0 06 7 ] ±Mitmk7m9m\t. ^(o^ikommmm. 



(7) Jt#5a 2 0 0 3 - 2 5 3 4 6 1 
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[0 06 8] :^^^M<o^m^mmm^mmix. mitM 

l^:b^mwmim^'ii:iDU<Xi^^\.^'fcib. x^i^mti^ 

[0 06 9] ±fBibfi£«ia:&^U:J:«5JtJfi£Sn^^b^fif 

t^:. Ji?^Ll^TI®l*l Smg/m" . Jf^Lt^±PIl*6 
Omg/m^ r&O. <k»PSt*bliTliR«2 Omg/m 
. <fc0^t^Lt>±PMt$3 Omg/m^ -r^-So 15m 

*3feti:rd^n:65S,J9. 6 0mg/m^ ^S^Tfe. 

[0 07 0] ±Mitj&mm-^'&iiCX^j{i}iSL:^ti^it^& 

C^TRBl^5mg/m' . J?S bl>±R^«6 0 m g/m' 
T4>*3. J:DS7*UliTPI«2 Omg/m^ . 
Ll^±K«3 Omg/m'^ T*^. 15ing/m=7fe» 

[0 07 1 ] iM'^itj&imi^mcx^'f^im'^ti^&mM 

X. mti^(o\'i^m^f<^<^i>cttf^x^i>. cti^ 
40 mmTiSiiku/x\tmm.^^m^'thcti^j^ 
'oxfm<oimm^mn±,imjSLt^cti)^x%. 

[0 07 2] *^BjCD^fll*mJIffliffl^^t5. 
j:^ »5 A :d- > R O'/X « 5^ ^ ^ A > «: !|# S 

j:.«?A^:t>tCp^L'r^;Utb'C?#Sfiiti±^^L. «£ia 

n 'S, ^ tJS.&mi^^ :3 ^ -i? AR (J ^ ^ > ^ <> 

50 ■^(Wgf*t4^<Z)1*tg4:W'r^t<0i^fSo ±fB#iS^m 



(S) 
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[0 0 7 3 ] 

[0 0 7 4 ] mmm 1 20 

3 8 6HfiSP. x-/-;i/A 1 1 ::'*cib- 

•CSJfJ^rfig 9 0 ® S^Offi^i^ i L . C <DjSJSSS«: 
^:^7;^•r^^•-t^L3^r:^^6. l 4 5"CtC^SL/d^. 3 
B#ra{fSUTX;i<^^>'^S5 0 0. IS^l^^^ai OO 

S^Jjnr -2> C i J: 0 S JfJ^^aS 8 0 HS^^CD bf;^ >' * ^ 

-juAMx:i<^^i^m«a^ia<b 9 o^ci^nnuco 
[oo7 5];^tc. 9 o-ctc^^aj^n/ct'j^-^xy-^^u 

ASx;i<+>>lS}fliifea^i^* 6 2 5 SSSP mB^t LT 
5 0 0HSSB) CC. T ^ >'x^;l/X^y-;l/T5>M I 

m . 2 3 egggp^rasinL. x;^•+^>'l ^s^cSftux 

^?iSe7 OSS^i^Jr-Si ^^:7-nb-U>:J^y=3<-;l.-t 
yy 5^jUx-7";l/^ 1 I 9mMimi}U0tcik. mf&^o 
1 5-CK:PI1ILT lB$pa{?.gL/rSJS§i*. ^ 
(DfSftgtC<t>9 1 0 0'ac?^a)UT. '^:y<^^S> (T 
$ yx^;l/x^ry-;UT$ >M I BK:/o ^ii) 
Jni//cx#+MS«l«:'&^U/Co 
[ 0 0 7 6 ] 9 OMS^^i^tee 6afiSP<b*«7j< 

3 2 2'SM'^\^ti?Knfc^^^^^:^^-v-vmnU 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a composition for metallic surface treatment which can 
be applied to an iron base material such as cold rolled steel sheet, a zinc base material such as 
zinc steel sheet, and an aluminum base material such as five thousand series aluminum alloy 
and six thousand series aluminum alloy, has reduced contents of phosphorous, nitrogen and 
heavy metals, suppresses the occurrence of sludge, and realizes the excellent adhesion of the 
chemical conversion film to be formed. 

SOLUTION: The composition for metallic surface treatment contains zirconium ions and/or 
titanium ions, fluorine ions and a soluble epoxy resin. The content of the zirconium ions and/or 
titanium ions is, by mass. 20 to 500 ppm. The content of the fluorine ions is, by a molar ratio, >6 
times to that of the zirconium ions and/or titanium ions. The soluble epoxy resin contains -NH2 
and/or -NH3+ of at least 0.1 mol per 100 g of the resin. The composition does not substantially 
contain phosphoric ions, and has a pH of 2.5 to 4.5. 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In zirconium ion and/or titanium ion. fluorine ion. and a list It is the constituent for 
metal finishing which comes to contain a fusibility epoxy resin. The content of said zirconium ion 
and/or said titanium ion On mass criteria, it is 20-500 ppm. The content of said fluorine ion They 
are 6 or more times in a mole ratio to said zirconium ion and/or said titanium ion. Said fusibility 
epoxy resin Per lOOg of resin - Constituent for metal finishing which does not have NH2 and/or 
at least 0.1 mols -NH3+, and does not contain phosphoric-acid ion substantially, but is 
characterized by pH being 2.5-4.5. 

[Claim 2] A fusibility epoxy resin is a constituent for metal finishing according to claim 1 which is 
what adds ketimine to the bisphenol A mold epoxy resin and/or bisphenol female mold epoxy 
resin of weight per epoxy equivalent 150-1000. neutralizes with an acid further, and is obtained. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the constituent for metal finishing, and the 
constituent for metal finishing which can be suitably applied in more detail to aluminum system 
base materials, such as zinc system base materials, such as iron system base materials, such as 
cold rolled sheet steel, and a zinc steel plate, a No. 5000 system, and a No. 6000 system 
aluminium alloy. 
[0002] 

[Description of the Prior Art] Although metal-forming objects, such as an automobile car body 
and components, are generally manufactured from viewpoints, such as reinforcement and 
lightweight-izing. from aluminum system base materials, such as zinc system base materials, 
such as iron system base materials, such as cold rolled sheet steel, and a zinc steel plate, a No, 
5000 system, and a No. 6000 system aluminium alloy, in order that these metal-forming objects 
may raise corrosion resistance and abrasion resistance, surface treatment is usually performed. 
[0003] surface control processing for this surface treatment approach to form the chemical film 
in the cleaning processing for generally removing the oil adhering to a front face, after 
[ cleaning ] rinsing processing, and the chemical conversion that is a back process good, 
phosphoric-acid zinc chemical conversion, and formation — it consists of a series of paint head 
end processes of back rinsing processing. As the chemical conversion approach applicable to all 
the Plastic solids by the iron system base material, the zinc system base material, and the 
aluminum system base material, the chemical conversion approach by the phosphoric-acid zinc 
processing agent is put in practical use. 

[0004] however, by the chemical conversion approach by the phosphoric-acid zinc processing 
agent In order to raise that Lynn and nitrogen are included so much in a processing agent, and 
the engine performance of a chemical film formed By making heavy metal, such as nickel and 
manganese, contain so much in a processing agent, become the cause of an environmental load, 
sludges, such as phosphoric-acid zino and phosphoric-acid iron, occur so much as trash after 
processing, or surface control processing is required. 

[0005] As processing agents other than phosphoric-acid zinc, it sets to JP, 2000-282251 , A. 
Although the method of application of the aluminum base material which carries out chemical 
conversion by the acid coat chemical conversion agent which comes to contain zirconium ion or 
titanium ion, phosphoric-acid ion, and fluorine ion, or an aluminium alloy base material is 
proposed Although the processing agent used here is put in practical use as an electropainting 
substrate of an aluminum system base material or an aluminium alloy base material, when 
applying to an iron system base material like cold rolled sheet steel and a zinc steel plate, or a 
zinc system base material, it has a trouble inferior to adhesion. 

[0006] Moreover, as a surface treatment method of autoparts, such as an aluminum wheel which 
consists of an aluminum base material or an aluminium alloy base material, the feeling of**** of 
a material can be employed efficiently and chromate treatment is widely used even now from the 
point which can raise the adhesion and anti-corrosiveness of a coat more. However, although 
compound with various organic material and non-equipments was proposed so that non 
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«• 
for. and may get down from the trend otatmospheric control in recent 

years and it may meet such a demand, what can be satisfied especially in respect of adhesion 

was not obtained, but amelioration was desired further. 

[0007] Therefore, it could apply suitably to an iron system base material, a zinc system base 
material, and all aluminum system base materials, and there were few contents of Lynn, nitrogen, 
and heavy metal, generating of sludges, such as phosphoric-acid zinc and phosphoric-acid iron, 
was controlled, surface control processing for which it is needed in the chemical conversion 
approach by phosphoric-acid zinc processing did not need to be performed, and development of 
the chemical conversion agent which is excellent in the adhesion of the chemical film obtained 
further was desired. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the constituent for 
metal finishing which can apply suitably to aluminum system base materials, such as zinc system 
base materials, such as iron system base materials, such as cold rolled sheet steel, and a zinc 
steel plate, a No. 5000 system aluminium alloy, and a No. 6000 system aluminium alloy, there are 
few contents of Lynn, nitrogen, and heavy metal, and controls generating of a sludge, and is 
excellent in the adhesion of the chemical film obtained in view of the above-mentioned present 
condition. 
[0009] 

[Means for Solving the Problem] This invention Zirconium ion and/or titanium ion, fluorine ion. It 
is the constituent for metal finishing which comes to contain a fusibility epoxy resin in a list. The 
content of the above-mentioned zirconium ion and/or the above-mentioned titanium ion On 
mass criteria, it is 20-500 ppm. The content of the above-mentioned fluorine ion They are 6 or 
more times in a mole ratio to the above-mentioned zirconium ion and/or the above-mentioned 
titanium ion. The above-mentioned fusibility epoxy resin Per lOOg of resin - It is the constituent 
for metal finishing which does not have NH2 and/or at least 0.1 mols -NH3+, and does not 
contain phosphoric-acid ion substantially, but is characterized by pH being 2.5-4.5. 
[0010] As for the above-mentioned fusibility epoxy resin, it is desirable that it is what adds 
ketimine to the bisphenol A mold epoxy resin and/or bisphenol female mold epoxy resin of weight 
per epoxy equivalent 150-1000. neutralizes with an acid further, and is obtained. Hereafter, this 
invention is explained to a detail. 

[0011] The corrosion resistance of a metal steel plate metallurgy group Plastic solid can be 
raised by the metal finishing constituent of this invention meaning the constituent which carries 
out chemical conversion of the metal steel plate metallurgy group Plastic solid, and performing 
chemical conversion by immersion etc. using the above-mentioned metal finishing constituent, 
and after chemical conversion, when forming a paint film in a base material further, the adhesion 
over the base material of the paint film formed can be raised. 

[0012] The constituent for metal finishing of this invention comes to contain zirconium ion 
and/or titanium ion. In the constituent for metal finishing of this invention, the above-mentioned 
zirconium ion and/or the above-mentioned titanium ion are chemical film formation components, 
and can raise the corrosion resistance of a base material, and abrasion resistance by forming the 
chemical film which contains these components in a base material. 

[0013] The content of the above-mentioned zirconium ion and/or the above-mentioned titanium 
ion is mass criteria, a minimum is 20 ppm and an upper limit is 500 ppm. When there is a 
possibility that corrosion resistance and abrasion resistance may fall when the amount of coats 
of the chemical film formed in a base material as it is less than 20 ppm becomes small and it 
exceeds 500 ppm, there is a possibility that a chemical film may not be formed efficiently. A 
desirable minimum is 50 ppm and a desirable upper limit is 300 ppm. In addition, the content of 
the above-mentioned zirconium ion and/or the above-mentioned titanium ion means the content 
of the sum total of zirconium ion and titanium ion. In the constituent for metal finishing of this 
invention, a desirable gestalt contains zirconium ion as an indispensable component. 
[0014] It is not limited especially as a source of supply of the above-mentioned zirconium ion, 
for example, the fusibility fluoro zirconate of the alkali-metal fluoro zirconate of K2ZrF6 grade 
and 2(NH4) ZrF6 grade, such as a fluoro zirconate acid of fluoro zirconate;H2ZrF6 grade, etc. can 
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mention a; fluoride [ zirconium ]; zirconium dioxide etc. 
[0015] It is not limited especially as a source of supply of the above-mentioned titanium ion, for 
example, the fusibility fluoro zirconate of alkali-metal fluoro titanate and 2(NH4) TiF6 grade, such 
as a fluoro titanate acid of fluoro titanate ;H2TiF6 grade, etc. can mention; fluoride [ titanium ]; 
titanium oxide etc. 

[0016] The constituent for metal finishing of this invention comes to contain fluorine ion. The 
above-mentioned fluorine ion plays a role of an etching agent of a base material in the 
constituent for metal finishing of this invention. 

[001 7] The content of the above-mentioned fluorine ion is a mole ratio to the above-mentioned 
zirconium ion and/or the above-mentioned titanium ion, and is 6 or more times. In the 
constituent for metal finishing of this invention, it means that the number of mols of the above- 
mentioned fluorine ion is 6 or more times of the number of sum total mols of the above- 
mentioned zirconium ion and the above-mentioned titanium ion. Etching becomes being less than 
6 times inadequate, and there is a possibility that it may become impossible to form a uniform 
coat and the corrosion resistance after paint may fall. 

[0018] It is not limited especially as a source of supply of the above-mentioned fluorine ion, for 
example, a hydrofluoric acid, a hydrofluoric-acid salt, a fluoride boron acid, etc. can be 
mentioned. In addition, since the amount of the fluorine ion to generate is inadequate when using 
the complex of the zirconium mentioned as a source of supply of the above-mentioned zirconium 
ion or the above-mentioned titanium ion. or titanium as a source of supply of the above- 
mentioned fluorine ion, it is desirable to use the above-mentioned fluorine compound together. 
[0019] The constituent for metal finishing of this invention comes to contain a fusibility epoxy 
resin. The above-mentioned fusibility epoxy resin means the epoxy resin which can dissolve into 
the solution adjusted to pH2.5. Since it is the epoxy resin which can dissolve in stability, it can 
prevent that an epoxy resin deposits in the constituent for metal finishing of this invention, and 
can be made to contain in the above-mentioned constituent for metal finishing suitably in pH2.5. 
When pH is resin which deposits less than by 2.5, there is a possibility of depositing in the 
constituent for metal finishing of this invention. Moreover, not dissolving into the solution 
exceeding pH4.5 is desirable. In being resin which deposits exceeding 4.5, there is a possibility 
that the chemical film containing an epoxy resin may not be formed. It is the epoxy resin which 
can dissolve more preferably into the solution adjusted to pH3.0. 

[0020] By coming to contain the above-mentioned fusibility epoxy resin, the chemical film in 
which an epoxy resin is contained can be formed, and, thereby, the adhesion to the metal base of 
a chemical film can be raised. This is imagined to be that whose adhesion of a chemical film 
improves by adsorbing a metal base front face in functional groups, such as a hydroxyl group 
which exists in the epoxy resin in a chemical film. 

[0021] In the above-mentioned chemical film, it is imagined as what is depended on an epoxy 
resin carrying out the self-deposit of an epoxy resin being contained as a component in a 
chemical film in the interface of a metal base and a processing agent. Namely, when components, 
such as fluorine ion in the above-mentioned constituent for metal finishing, etch a metal base, 
pH in the interface of a metal base and a processing agent rises. When -NH3+ which exists in 
the fusibility epoxy resin in an interface changes to -NH2. the solubility of a fusibility epoxy resin 
falls. Consequently, in a metal base front face, an epoxy resin carries out a self-deposit, and it is 
imagined as that in which the chemical film which contains an epoxy resin by this will be formed. 
[0022] The above-mentioned fusibility epoxy resin is per lOOg of resin. - It has NH2 and/or at 
least 0,1 mols -NH3+. That is, in lOOg of fusibility epoxy resins in this invention, the functional 
group expressed with -NH2 and the functional group expressed with -NH3+ mean having at least 
0.1 mols in total. An epoxy resin becomes meltable in an acid, by this, in case the condition of 
having dissolved in stability into the above-mentioned constituent for metal finishing can be 
maintained and chemical conversion of the metal base is carried out, when pH in a base material 
front face rises, a self-deposit will be carried out, and it will be contained as a component in the 
chemical film formed, consequently the adhesion on the front face of a base material will 
improve. The fusibility to an acid falls that it is less than 0.1 mols, and there is a possibility of 
depositing in a processing bath. The above-mentioned fusibility epoxy resin is per lOOg of resin. 
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- What has NH2 and/o^NH3+ 0.1 mols of minimums and 1.33 molsof upper limits is desirable. A 
more desirable minimum is 0.3 mols and a more desirable upper limit is 0.5 mols. Furthermore, a 
desirable minimum is 0.4 mols. 

[0023] As for the above-mentioned fusibility epoxy resin, it is desirable that it is what adds 
ketimine to the bisphenol A mold epoxy resin and/or bisphenol female mold epoxy resin of weight 
per epoxy equivalent 150-1000, neutralizes with an acid further, and is obtained. That is. for 
example, the above-mentioned fusibility epoxy resin is in resin by preparing a ketimine adduct 
and neutralizing the obtained ketimine adduct with an acid further by carrying out the addition 
reaction of the ketimine to the resin which the minimum of weight per epoxy equivalent prepared 
150, and the upper limit prepared the bisphenol A mold epoxy resin and/or bisphenol female mold 
epoxy resin of 1 000 first, and was subsequently prepared. - What is obtained by introducing NH2 
and -NH3+ can be mentioned. 

[0024] It can control that the above-mentioned fusibility epoxy resin deposits during a 
processing bath, and it can be made to exist in stability, when the minimum of the above- 
mentioned weight per epoxy equivalent is 150 and an upper limit is 1000. There is a possibility 
that it may not function as a fusibility epoxy resin [ in / that it is less than 150 / this invention ]. 
When 1000 is exceeded, there is a possibility that the solubility to an acid cannot be held. A 
desirable minimum is 200. a desirable upper limit is 800. a more desirable minimum is 400. and a 
more desirable upper limit is 600. 

[0025] It can manufacture by well-known approaches, such as blending and reacting so that the 
minimum of the above-mentioned weight per epoxy equivalent may be set to 150 by weight per 
epoxy equivalent and an upper limit may be set to 150-1000 in epichlorohydrin, bisphenol A, 
and/or Bisphenol F, for example as the manufacture approach of the bisphenol A mold epoxy 
resin of 1000, and/or a bisphenol female mold epoxy resin. Moreover, weight per epoxy 
equivalent can also use the commercial bisphenol A mold epoxy resin and/or commercial 
bisphenol female mold epoxy resin which are 150-1000. 

[0026] It can obtain also by making it blend and react so that the minimum of the above- 
mentioned weight per epoxy equivalent may be set to 1 50 by weight per epoxy equivalent and an 
upper limit may be set to 150-1000 in an epoxy resin, commercial bisphenol A, and/or 
commercial Bisphenol F as the manufacture approach of the bisphenol A mold epoxy resin of 
1000. and/or a bisphenol female mold epoxy resin. 

[0027] A solvent, a catalyst, etc. can be used together and manufactured in case the epoxy resin 
of the above-mentioned marketing, above-mentioned bisphenol A, and/or the above-mentioned 
bisphenol F are reacted. As the above-mentioned solvent, propylene glycol monomethyl ether, 
methyl isobutyl ketone, a xylene, etc. can be mentioned, for example. Especially, propylene glycol 
monomethyl ether is desirable. 

[0028] It is desirable that it is the content from which the minimum of the solid content 
concentration in the constituent used for a reaction becomes 60 mass % as a content of the 
above-mentioned solvent, and an upper limit becomes 98 mass %. When it is under 60 mass % or 
98 mass % is exceeded, there is a possibility that advance of a reaction may be checked. A more 
desirable minimum is 70 mass % and a more desirable upper limit is 95 mass %. 
[0029] As the above-mentioned catalyst, 2-ethyl-4-methylimidazole, N, and N-dimethyl 
benzylamine etc. can be mentioned, for example. Especially. 2-ethyl-4-methylimidazole is 
desirable. 

[0030] To solid content 100 mass % of the commercial epoxy resin with which the content of the 
above-mentioned catalyst is used for a reaction, a desirable minimum is 50 ppm and a desirable 
upper limit is 500 ppm. It is not economical, if there is a possibility that the effectiveness added 
as it is less than 50 ppm may not be seen and it exceeds 500 ppm. A more desirable minimum is 
1 00 ppm and a more desirable upper limit is 300 ppm. 

[0031] It is desirable to perform the reaction with the epoxy resin of the above-mentioned 
marketing, above-mentioned bisphenol A, and/or the above-mentioned bisphenol F under inert 
gas ambient atmospheres, such as nitrogen. The epoxy resin of the above-mentioned marketing, 
above-mentioned bisphenol A, and/or reaction temperature in a reaction with the above- 
mentioned bisphenol F can usually be performed at about 100-200 degrees C. It is not 
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economical, if there is a possibility that a reaction rate may become it small that it is less than 
100 degrees C and it exceeds 200 degrees C. 

[0032] If weight per epoxy equivalent is set to 150-1000. the reaction with the epoxy resin of 
the above-mentioned marketing, above-mentioned bisphenol A. and/or the above-mentioned 
bisphenol F will end a reaction, and will be about 1-10 hours as usual reaction time. When it is 
less than 1 hour or exceeds 10 hours, a possibility of 150-1000 of becoming out of range has 
weight per epoxy equivalent. In addition, as for the reaction with the epoxy resin of the above- 
mentioned marketing, above-mentioned bisphenol A, and/or the above-mentioned bisphenol F. it 
is usually desirable to carry out investigating the weight per epoxy equivalent of an epoxy resin 
during a reaction. 

[0033] In a reaction with the epoxy resin of the above-mentioned marketing, above-mentioned 
bisphenol A, and/or the above-mentioned bisphenol F. JIS-K7236 (weight-per-epoxy-equivalent 
test method of an epoxy resin) can be mentioned as an approach of investigating weight per 
epoxy equivalent during a reaction, for example. 

[0034] A minimum with the desirable number average molecular weight of the resin obtained by 
the reaction with the epoxy resin of the above-mentioned marketing, above-mentioned bisphenol 
A. and/or the above-mentioned bisphenol F is 300. a desirable upper limit is 2000, a more 
desirable minimum is 500 and a more desirable upper limit is 1500. There is a possibility that it 
may not function as a fusibility epoxy resin [ in / that it is less than 300 / this invention ]. When 
2000 is exceeded, there is a possibility that the solubility to an acid cannot be held. 
[0035] The above-mentioned ketimine means the compound which has at least one structure 
expressed with the following type (1). and has an epoxy group and at least one functional group 
which reacts. 



[0037] As the above-mentioned epoxy group and a functional group which reacts, -NH- etc. can 
be mentioned, for example. 

[0038] The minimum of the weight per epoxy equivalent obtained by the approach mentioned 
above adds the above-mentioned ketimine to 150, and an upper limit adds it to the bisphenol A 
mold epoxy resin and/or bisphenol female mold epoxy resin of 1000. After making the above- 
mentioned ketimine add, by neutralizing with an acid, the 1st class amino group is introduced 
and, thereby, the stability in the inside of the acid solution of the fusibility epoxy resin obtained 
becomes good. 

[0039] As the above-mentioned ketimine, mono-ketimine, diketimine, etc. can be mentioned, for 
example. The aminoethylethanolamine MIBK block object (aminoethylethanolamine blockade 
object) acquired by not being limited especially as the above-mentioned mono-ketimine, for 
example, making aminoethylethanolamine and methyl isobutyl ketone (MIBK) react can be 
mentioned. 

[0040] The diethylenetriamine MIBK block object (diethylenetriamine blockade object) acquired 
by not being limited especially as the above-mentioned diketimine, for example, making 
diethylenetriamine and methyl isobutyl ketone (MIBK) react can be mentioned. 
[0041] Since pH in which the direction of the fusibility epoxy resin obtained by diketimine 
deposits as resin is higher than the fusibility epoxy resin obtained by mono-ketimine as the 
above-mentioned ketimine, the amino group is introduced using diketimine, it is [ direction ] 
desirable and a diethylenetriamine MIBK block object (diethylenetriamine blockade object) is 
more desirable. 

[0042] In case the addition reaction of the above-mentioned ketimine is added and carried out, 
as for reaction temperature, it is desirable to carry out at 50-150 degrees C. It is not 
economical, if there is a possibility that a reaction rate may become it small that it is less than 
50 degrees C and it exceeds 150 degrees C. 



[0036] 
[Formula 1] 



^C=N 



<1) 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran.web.cgi_ejje 



2005/05/26 



JP,2003-253461,A [DETAILED DESCRIPTION] 



6/16 ^— V 



[0043] In case the addition reaction of the above-mentioned ketimine is added and carried out, 
as for reaction time, it is desirable that it is 10 minutes - 5 hours. It is not economical, if there is 
a possibility that the reaction of an epoxy group and the amino group may not advance 
completely that it is less than 10 minutes and it exceeds 5 hours. 

[0044] As for the addition of the above-mentioned ketimine, it is desirable that it is the addition 
from which an upper limit turns into [ the minimum of weight per epoxy equivalent ] 0.8Eq of 
amine (except for amine blocked by MIBK etc.) minimums and 1.2Eq of upper limits to 150 to lEq 
of epoxy of the bisphenol A mold epoxy resin of 1000 and/or a bisphenol female mold epoxy 
resin. Even if there is a possibility that the solubility to an acid may fall that it is less than 0.8Eq 
and it exceeds 1 .2Eq, there is fear which is not economical. A more desirable minimum is 0.9Eq. a 
more desirable upper limit is 1.1 Eq. and it is lEq still more preferably. 

[0045] It is desirable that the solid content concentration in the constituent which reacts in case 
the addition reaction of the above-mentioned ketimine is added and carried out is 50 to 90 mass 
%. It is desirable to carry out by adding solvents, such as propylene glycol monomethyl ether 
used for the reaction mentioned above, for example, in adjustment of solid content 
concentration. 

[0046] The above-mentioned fusibility epoxy resin neutralizes further the bisphenol A mold 
epoxy resin and/or bisphenol female mold epoxy resin with which the ketimine obtained by the 
approach mentioned above was added with an acid, and is obtained. By neutralizing with an acid, 
it can become what has -NH2 and -NH3+, and the fusibility epoxy resin obtained can be 
dissolved in stability in an acid solution. 

[0047] Stirring the container into which an acid and water were put, for example as an approach 
of obtaining a fusibility epoxy resin by neutralizing with the above-mentioned acid, it can carry 
out by dropping in a container the epoxy resin which added the ketimine obtained by the 
approach mentioned above, and. thereby, a fusibility epoxy resin can be obtained. As for the 
water to be used, it is desirable that it is pure water. 

[0048] Especially if the amino group introduced is neutralized as the above-mentioned acid, it 
will not be limited, for example, an acetic acid, a nitric acid, etc. can be mentioned. Especially, 
the soluble point of resin to an acetic acid is desirable. 

[0049] In case it neutralizes by dropping the epoxy resin which added ketimine in the container 
into which the above-mentioned acid and water were put, it is desirable to adjust the amount of 
the above-mentioned acid so that a neutralization index may become 10 - 100%. It is not 
economical, if there is a possibility that the solubility to the acid of the epoxy resin obtained as it 
is less than 10% may fall and it exceeds 100%. In addition, the above-mentioned neutralization 
index means the rate that the amino group introduced into the epoxy resin is neutralized by the 
acid. 

[0050] It is desirable that set in case it neutralizes by dropping the epoxy resin which added 
ketimine in the container into which the above-mentioned acid and water were put, and the solid 
content concentration of the constituent after resin dropping becomes 30 - 70 mass %. 
[0051] As for the fusibility epoxy resin obtained by the approach mentioned above, it is desirable 
to save in the condition of having made it neutralization and aqueous after reaction termination. 
Since it can carry out by this by adding the epoxy resin solution saved in the condition of having 
dissolved in water in case the constituent for metal finishing of this invention is made to contain 
a fusibility epoxy resin, the constituent for metal finishing can be prepared efficiently. Moreover, 
since viscosity cannot carry the amine-ized epoxy resin easily highly, the direction neutralized 
and made aqueous from the acid tends to treat it. 

[0052] When adding the above-mentioned fusibility epoxy resin as a component of the above- 
mentioned constituent for metal finishing, it is desirable to dilute a fusibility epoxy resin and the 
epoxy resin solution saved in the condition of having dissolved in the above-mentioned water 
bywater, and to use it. 

[0053] It is desirable to dilute in the fusibility epoxy resin solution after dilution, in the case of 
the above-mentioned dilution, so that solid content concentration may become 5 - 25%. In case 
water is added and diluted, adding gradually in a container is desirable, for example, when the 
solid content concentration of the constituent obtained after dropping of the epoxy resin which 
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added the above-mentioned ketimine is 50%, it is desirable to add water one by one so that it 
may become 50% to 40%, 30%, 20%. and 10%. In addition, when diluting, water may be added 
continuously and water may be added intermittently. As for the water to be used, it is desirable 
that it is pure water. 

[0054] The content as solid content of the above-mentioned fusibility epoxy resin is mass 
criteria in the above-mentioned constituent for metal finishing, desirable minimums are 20pm(s) 
and a desirable upper limit is 2000 ppm. When there is a possibility that the proper amount of 
resin deposits may not be obtained in the chemical film obtained as it is less than 20 ppm and it 
exceeds 2000 ppm, there is a possibility that a chemical film may not be formed efficiently. A 
more desirable minimum is 100 ppm and a more desirable upper limit is 1000 ppm. 
[0055] The above-mentioned constituent for metal finishing does not contain phosphoric-acid 
ion substantially. If phosphoric-acid ion is not included substantially, it means not being 
contained, so that phosphoric-acid ion acts as a component in a chemical conversion agent, and 
in the constituent for metal finishing of this invention, it is mass criteria and, specifically, means 
that it is less than 10 ppm. When phosphoric-acid ion is included substantially, the zirconium 
and/or titanium content in the coat formed decrease, and there is a possibility that engine 
performance, such as corrosion resistance and abrasion resistance, may fall. Since the 
constituent for metal finishing of this invention does not contain phosphoric-acid ion 
substantially, it can control the yield of sludges, such as phosphoric-acid iron generated when 
using a phosphoric-acid zinc processing agent, not using Lynn leading to an environmental load 
substantially, and phosphoric-acid zinc. 

[0056] The minimum of pH is [ 2.5 and the upper limit of the above-mentioned constituent for 
metal finishing ] 4.5. if there is a possibility that it may be inferior to the engine performance of 
the chemical film obtained since the coating weight of resin is not enough as it is less than 2.5 
and 4.5 is exceeded — formation — there is a possibility that a fusibility epoxy resin may 
deposit in a bath. A desirable minimum is 3.0. a desirable upper limit is 4.0, a more desirable 
minimum is 3.3 and a more desirable upper limit is 3.7. 

[0057] As for adjustment of pH in the above-mentioned constituent for metal finishing, it is 
desirable to carry out using the acid or base which does not have a bad influence on chemical 
conversion, such as a nitric acid, perchloric acid, a sulfuric acid, a sodium nitrate, ammonium 
hydroxide, a sodium hydroxide, and ammonia. For example, the approach of mentioning the 
approach of adjusting by the nitric acid, ammonia, or a nitric acid and a sodium hydroxide etc., 
and adjusting with a nitric acid and ammonia is desirable. Even if it makes a nitric acid, ammonia, 
and a sodium hydroxide contain in a processing agent, since these are not coat formation 
components, they can maintain pH in the range of desired by supplying the zirconium ion which 
is the component which decreases by chemical conversion, titanium ion, fluorine ion, and a 
fusibility epoxy resin. 

[0058] In the above-mentioned constituent for metal finishing, when adjusting pH by making 
nitrate ion contain in a processing agent, the content of nitrate ion is mass criteria, a desirable 
minimum is 100 ppm and a desirable upper limit is 5000 ppm. When pH of a processing agent 
cannot be maintained to 2.5-4.5 as it is less than 100 ppm, but there is a possibility that a good 
coat may not be formed and it exceeds 5000 ppm, there is a possibility that a coat may not be 
formed efficiently. A more desirable minimum is 200 ppm and a more desirable upper limit is 3000 

[0059] As a base material which can apply the constituent for metal finishing of this invention, an 
iron system base material, a zinc system base material, an aluminum system base material, etc. 
can be mentioned, for example. As for the base material and the above-mentioned aluminum 
system base material which some or all of a base material becomes from zinc and/or its alloy, as 
for the base material and the above-mentioned zinc system base material which some or all of a 
base material becomes from iron and/or its alloy, some or all of a base material means [ the 
above-mentioned iron system base material ] the base material which consists of aluminum 
and/or its alloy. 

[0060] As the above-mentioned iron system base material, cold rolled sheet steel, hot rolled 
sheet steel, etc. can be mentioned, for example. As the above-mentioned zinc system base 
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material, zinc, such as electroplating of zinc systems, such as a galvanized steel sheet, a zmc- 
nickel-plating steel plate, a zinc-iron plating steel plate, a zinc-chrome plating steel plate, a 
zinc-aluminum plating steel plate, a zinc-titanium plating steel plate, a zinc-magnesium plating 
steel plate, and a zinc-manganese plating steel plate, hot dipping, and a vacuum evaporationo 
plating steel plate, or a zinc system alloy-plating steel plate can be mentioned, for example. As 
the above-mentioned aluminum system base material, a No. 5000 system aluminium alloy, a No. 
6000 system aluminium alloy, etc. can be mentioned, for example. 

[0061] Only a zinc system base material can also carry out chemical conversion only of the 
aluminum system base material independently, only an iron system base material can also carry 
out chemical conversion of two or more kinds, for example, an iron system base material and a 
zinc system base material, to coincidence among these base materials, and the constituent for 
metal finishing of this invention can also carry out chemical conversion of an iron system base 
material, a zinc system base material, and the aluminum system base material to coincidence. 
Chemical conversion of the structures, such as an automobile car body which has an iron 
system base material like cold rolled sheet steel, a zinc system base material like a zinc steel 
plate, and an aluminum system base material like a No. 6000 system aluminium alloy in 
coincidence by this, can be carried out to coincidence with the constituent for metal finishing of 
this invention, and chemical conversion of the components, such as an aluminum wheel, can also 
be carried out. 

[0062] as the chemical conversion approach which carries out chemical conversion of an iron 
system base material, a zinc system base material, and the aluminum system base material with 
the constituent for metal finishing of this invention — cleaning processing, after [ cleaning ] 
rinsing processing, chemical conversion, and formation — it is desirable that it is the approach of 
consisting of back rinsing processing, and the above-mentioned chemical conversion approach 
can be applied to one sort in an iron system base material, a zinc system base material, and an 
aluminum base material, or two sorts or more. 

[0063] The above-mentioned cleaning processing is performed in order to remove oil and dirt 
adhering to a base material front face, and in 30-55 degrees C. immersion processing of several 
minute about room is usually made by degreasers. such as phosphorus-free and a non-nitrogen 
cleaning penetrant remover. A request can also perform preliminary cleaning processing before 
cleaning processing. The above-mentioned rinsing processing after cleaning is performed by 
spray processing by 1 time or more than it with a lot of rinsing water, in order to rinse the 
degreaser after cleaning processing. 

[0064] The above-mentioned chemical conversion is the constituent for metal finishing of this 
invention, by carrying out chemical conversion of the base material, makes a chemical film form 
in a base material front face, and gives corrosion resistance and abrasion resistance. Dip coating, 
a spray method, etc. can be mentioned as an art. 

[0065] In the above-mentioned chemical conversion, the minimum with the desirable 
temperature of the above-mentioned constituent for metal finishing is 20 degrees C, a desirable 
upper limit is 60 degrees C, a more desirable minimum is 40 degrees C and a more desirable 
upper limit is 50 degrees C. When it is inferior to reactivity in it being less than 20 degrees C. the 
amount of coats formed becomes small, there is a possibility that corrosion resistance may fall 
and it exceeds 60 degrees C, there is a possibility that the loss of energy may become large. 
[0066] In the above-mentioned chemical conversion, the minimum with the desirable processing 
time of the above-mentioned constituent for metal finishing is 30 seconds, a desirable upper limit 
is 5 minutes, a more desirable minimum is 60 seconds and a more desirable upper limit is 180 
seconds. When the amount of coats formed as it is less than 30 seconds is not enough, there is 
a possibility that corrosion resistance and abrasion resistance may fall and it exceeds 5 minutes, 
there is fear that the effectiveness in coat formation is bad. 

[0067] the above — formation — back rinsing processing is performed by 1 time or more than it 
in order to make it not have a bad influence on the paint film appearance after subsequent 
electropainting etc. In this case, it is appropriate that the last rinsing is performed with pure 
water, this formation — in back rinsing processing, either spray rinsing or immersion rinsing is 
OK. and it can also rinse combining these approaches, the above — formation — according to a 
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well-known approach, i^ries if needed and after back rinsing processing can perform 
electropainting and powder coating after that. 

[0068] In the approach of processing using the phosphoric-acid zinc chemical conversion agent 
put in practical use conventionally, since the chemical conversion approach which carries out 
chemical conversion of an iron system base material, a zinc system base material, and the 
aluminum system base material with the constituent for metal finishing of this invention does not 
need to perform needed surface control processing, it can perform chemical conversion of a 
base material more efficiently. 

[0069] As the zirconium in the chemical film formed by the above-mentioned chemical 
conversion approach, and/or an amount of titanium metals. 15mg/m2. and the desirable upper 
limit of a desirable minimum are 60 mg/m2. more desirable minimums are 20 mg/m2 and more 
desirable upper limits are 30 mg/m2. Since the amount [ in / that they are less than two 15 
mg/m / a chemical film ] of metals is small, even if there is a possibility that engine performance, 
such as corrosion resistance and adhesion, may not be securable and it exceeds 60 mg/m2. 
there is a possibility that engine performance, such as corrosion resistance and adhesion, may 
worsen. In addition, a zirconium and/or the amount of titanium metals mean the amount of 
metals of the sum total of the zirconium and titanium in a chemical film. 
[0070] As an amount of carbon coats in the chemical film formed by the above-mentioned 
chemical conversion approach (the amount of organic carbon), desirable minimums are 5 mg/m2, 
desirable upper limits are 60 mg/m2, more desirable minimums are 20 mg/m2 and more desirable 
upper limits are 30 mg/m2. Even if there is a possibility that engine performance, such as 
corrosion resistance and adhesion, may not be securable in their being less than two 15 mg/m 
since the amount of carbon coats is small and it exceeds 60 mg/m2, there is a possibility that 
engine performance, such as corrosion resistance and adhesion, may worsen. In addition, the 
above-mentioned zirconium and/or the amount of titanium metals can be measured for example, 
with X-ray fluorescence equipment, and the above-mentioned amount of carbon coats (the 
amount of organic carbon) can be measured for example, by carbon and the moisture analysis 
apparatus. 

[0071] the amount of coats formed by the above-mentioned chemical conversion approach 
lengthens the processing time in the above-mentioned chemical conversion — and/or. coating 
weight to a base material can be enlarged by making processing temperature high. Thereby, by 
adjusting the processing time and/or processing temperature, desired coating weight can be 
formed on a base material, and engine performance, such as corrosion resistance and adhesion, 
can be raised. 

[0072] The constituent for metal finishing of this invention carries out the amount content of 
specification of zirconium ion and/or the titanium ion, fluorine ion is contained beyond a specific 
value by the mole ratio to zirconium ion and/or titanium ion, from it being what makes pH of a 
processing agent the specific range, it becomes that in which the chemical film formed contains 
a zirconium and/or titanium, and. thereby, the base material obtained after paint has engine 
performance, such as corrosion resistance and abrasion resistance. The above-mentioned 
constituent for metal finishing becomes that in which the chemical film formed contains an epoxy 
resin from it being a thing containing a fusibility epoxy resin, and the adhesion over the base 
material of the chemical film obtained becomes what was more excellent compared with the case 
where this uses the processing agent which does not contain an epoxy resin. Moreover, since 
• the above-mentioned constituent for metal finishing does not contain phosphoric-acid ion 
substantially and heavy metal is not used as an indispensable component, compared with the 
chemical conversion by the phosphoric-acid zinc processing agent put in practical use from the 
former, the amount of Lynn used as sludges, such as phosphoric-acid zinc and phosphoric-acid 
iron, and an environmental load or heavy metal can be decreased. Furthermore, the above- 
mentioned constituent for metal finishing can perform chemical conversion from it not being 
necessary to perform surface control processing required of the chemical conversion by 
phosphoric-acid zinc more efficiently. 



[Example] An example explains this invention still more concretely below. However, this invention 



[0073] 
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is not limited to these examples. Moreover, among an example, especially, the "section" means 
the "mass section", as long as there is no notice. 

[0074] In the reaction container equipped with example of manufacture 1 agitator, a cooler, a 
temperature controller, nitrogen installation tubing, and a dropping funnel, the liquefied epoxy 
resin DER-331 (bisphenol A mold epoxy resin by the Dow Chemical Co.) 386 mass section. The 
bisphenol A 114 mass section, the propylene-glycol-monomethyl-ether 56 mass section, 
Teaching the 2-ethyh4-methylimidazole 0.06 mass section, considering as the constituent of 
solid content concentration 90 mass %, and purging this reaction container with nitrogen gas 
After carrying out a temperature up to 145 degrees C, it was kept warm for 3 hours and the 
bisphenol A mold epoxy resin constituent of weight per epoxy equivalent 500 and number 
average molecular weight 1000 was compounded. By carrying out 69 mass sections addition of 
the propylene glycol monomethyl ether at the obtained bisphenol A mold epoxy resin constituent, 
it considered as the bisphenol A mold epoxy resin constituent of solid content concentration 80 
mass %, and cooled at 90 degrees C. 

[0075] Next, an aminoethylethanolamine MIBK block object (aminoethylethanolamine blockade 
object) and the 236 mass sections were added in the 625 mass sections (considering as solid 
content 500 mass sections), and the bisphenol A mold epoxy resin constituent cooled by 90 
degrees C was blended with them so that it might become 1 Eq of amines (except for the amine 
blocked by methyl isobutyl ketone) to lEq of epoxy. Furthermore, after carrying out 1 19 mass 
sections addition of the propylene glycol monomethyl ether so that it may become solid content 
concentration 70 mass %, the temperature of a constituent was adjusted to 1 15 degrees C, keep 
it warm for 1 hour, and it was made to react, it cooled at 100 degrees C by neglect after that, 
and the epoxy resin which mono-ketimine (aminoethylethanolamine MIBK block object) added 
was compounded. 

[0076] Next, stirring the container into which the acetic-acid 66 mass section of 90 mass % and 
the pure-water 322 mass section were put with a chemical stirrer 970 mass sections dropping of 
the epoxy resin which the obtained mono-ketimine (aminoethylethanolamine MIBK block object) 
added is carried out. The fusibility epoxy resin solution 1 of solid content concentration 10 mass 
% was prepared by compounding solid content concentration 50 mass % and the resin constituent 
of 50% of neutralization indices, and carrying out sequential dropping of the pure water further (- 
NH3+ about 0.2 mols / [ -NH2 and/or ], lOOg of resin). 

[0077] Instead of the example of manufacture 2 aminoethylethanolamine MIBK block object 
(aminoethylethanolamine blockade object), the fusibility epoxy resin solution 2 was prepared like 
the example 1 of manufacture except having used the diethylenetriamine MIBK block object 
(diethylenetriamine blockade object) (-NH3+ about 0.4 mols / [ -NH2 and/or ]. lOOg of resin). 
[0078] the example 3 of manufacture — liquefied ~ liquefied instead of epoxy resin DER-331 
(bisphenol A mold epoxy resin by the Dow Chemical Co.), and bisphenol A — the fusibility epoxy 
resin solution 3 was prepared like the example 2 of manufacture except having used epoxy resin 
DER-354 (bisphenol female mold epoxy resin by the Dow Chemical Co.), and Bisphenol F. 
[0079] Instead of the example of comparison manufacture 1 aminoethylethanolamine MIBK block 
object (aminoethylethanolamine blockade object), the comparison resin solution 1 was prepared 
like the example 1 of manufacture except having used the methylethanol amine. 
[0080] Instead of the example of comparison manufacture 2 aminoethylethanolamine MIBK block 
object (aminoethylethanolamine blockade object), the comparison resin solution 2 was prepared 
like the example 1 of manufacture except having used diethanolamine. 

[0081] Cold rolled sheet steel of example 1 marketing; paint pretreatment and electropainting 
were given to SPCC-SD (Japanese test panel company make, 70mmx150mmx0.8mm) on 
condition that the following. 

(1) Paint pretreatment cleaning processing : 40 degrees C carried out immersion processing for 2 
minutes by 2 mass % "the surfboard cleaner EC 92" (degreaser by Nippon Paint Co., Ltd.). 
After [ cleaning ] rinsing processing: Spray processing was carried out for 30 seconds with tap 
water. 

Chemical conversion: Using the zircon hydrofluoric acid, the hydrofluoric acid, and the nitric acid, 
it considered as zirconium ion lOOppm. fluorine ion 125ppm, and 1000 ppm of nitrate ion, 500 
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ppm was added by having made into solid content the fusibility epoxy resin solution 1 obtained in 
the example 1 of manufacture, and the constituent for metal finishing which adjusted pH to 3 or 
4 using ammonia was prepared. After adjusting whenever [ bath temperature / of the prepared 
constituent for metal finishing ] to 40 degrees C. immersion processing of the cold rolled sheet 
steel (SPCC-SD) was carried out for 1 20 seconds. 

formation — back rinsing processing: — spray processing was carried out for 30 seconds with 
tap water. 

pure-water rinsing processing: — the rinse by pure water — spray processing was carried out 
for 30 seconds. 

Desiccation processing: The cold rolled sheet steel after rinsing processing was dried for 10 
minutes at 80 degrees C in the electric drying furnace, and the steel plate with which the 
chemical film was formed was obtained. 

(2) Electropainting of the cold rolled sheet steel with which the electropainting above-mentioned 
paint pretreatment (1) was performed, and the chemical film was formed was carried out so that 
It might become 10 micrometers of desiccation thickness using "power NIKUSU 110" (cation 
electrodeposition paint by Nippon Paint Co.. Ltd.), and it burned by having heated for 20 minutes 
at 1 70 degrees C after rinsing, and the steel plate with which the electrodeposted paint film was 
formed was obtained. 

[0082] The steel plate with which the chemical film was formed like the paint head end process 
(1) of an example 1 was obtained except having used the steel plate and fusibility epoxy resin 
solution which were shown in Table 1 instead of two to example 1 2 cold rolled sheet steel, and 
the fusibility epoxy resin solution 1 . Furthermore, the steel plate with which the electrodeposted 
paint film was formed like the electropainting (2) of an example 1 was obtained. 
[0083] Instead of the constituent for metal finishing in example 1 3 example 1 , a titanium 
hydrofluoric acid, A hydrofluoric acid and a nitric acid are used. Titanium ion lOOppm, fluorine ion 
240ppm, Consider as 1000 ppm of nitrate ion, and 500 ppm is added by making into solid content 
the fusibility epoxy resin solution 2 obtained in the example 2 of manufacture. The steel plate 
with which the chemical film was formed like the process before paint of an example 1 (1) was 
obtained except having carried out chemical conversion using the constituent for metal finishing 
which adjusted pH to 3 or 4 using ammonia. Furthermore, the cold rolled sheet steel with which 
the electrodeposted paint film was formed like the electropainting (2) of an example 1 was 
obtained. 

[0084] The steel plate with which the chemical film was formed like the paint head end process 
(1) of an example 13 was obtained except having used the steel plate shown in Table 1 instead 
of 14 to example 16 cold rolled sheet steel. Furthermore, the steel plate with which the 
electrodeposted paint film was formed like the electropainting (2) of an example 1 was obtained. 
[0085] The steel plate with which the chemical film was formed like the paint head end process 
(1) of an example 1 was obtained except having used the comparison resin solution 1 obtained in 
the example 1 of comparison manufacture instead of the example of comparison 1 fusibility 
epoxy resin solution 1. Furthermore, the steel plate with which the electrodeposted paint film 
was formed like the electropainting (2) of an example 1 was obtained. 

[0086] The steel plate with which the chemical film was formed like the paint head end process 
(1) of an example 1 was obtained except having used the steel plate and comparison resin 
solution which were shown in Table 1 instead of two to example of comparison 8 cold rolled 
sheet steel, and the fusibility epoxy resin solution 1. Furthermore, the steel plate with which the 
electrodeposted paint film was formed like the electropainting (2) of an example 1 was obtained. 
[0087] The steel plate with which the chemical film was formed like the paint head end process 
(1) of an example 1 was obtained except having not used the example of comparison 9 fusibility 
epoxy resin solution 1. Furthermore, the steel plate with which the electrodeposted paint film 
was formed like the electropainting (2) of an example 1 was obtained. 

[0088] The steel plate with which the chemical film was formed like the process before paint of 
the example 9 of a comparison (1) was obtained except having used the steel plate shown in ten 
to example of comparison 12 table 1. Furthermore, the steel plate with which the 
electrodeposted paint film was formed like the electropainting (2) of an example 1 was obtained. 
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[0089] In example of comparison 13 paint pretreatment (1). using surfboard fine 5N- 
8M" (Nippon Paint Co.. Ltd. tabulation side regulator), perform surface control processing for 30 
seconds at a room temperature, and it sets to chemical conversion after the rinsing processing 
after cleaning. The steel plate with which the chemical film was formed like paint pretreatment 
(1) of an example 1 was obtained using "surfboard dyne SD-6350 (phosphoric-acid zinc 
processing agent by Nippon Paint Co., Ltd.)" except having carried out immersion processing for 
2 minutes at the temperature of 35 degrees C. Furthermore, the cold rolled sheet steel with 
which the electrodeposted paint film was formed like the electropainting (2) of an example 1 was 
obtained. 

[0090] The steel plate with which the chemical film was formed like paint pretreatment (1) of the 
example 9 of a comparison was obtained except having used the steel plate shown in Table 1 
instead of 14 to example of comparison 16 cold rolled sheet steel. Furthermore, the steel plate 
with which the electrodeposted paint film was formed like the electropainting (2) of an example 1 
was obtained. 

[0091] In example of comparison 17 paint pretreatment (1). only cleaning processing and rinsing 
processing after cleaning were performed, and the steel plate with which the electrodeposted 
paint film was further formed like the electropainting (2) of an example 1 was obtained. 
[0092] The steel plate with which the electrodeposted paint film was formed like the example 17 
of a comparison was obtained except having used the steel plate shown in Table 1 instead of 18 
to example of comparison 20 cold rolled sheet steel. 

[0093] Instead of adjusting to example of comparison 21pH3, or 4, the cold rolled sheet steel 
with which the chemical film was formed like the example 1 was obtained except having adjusted 
to pH2. Furthermore, the cold rolled sheet steel with which the electrodeposted paint film was 
formed like the electropainting (2) of an example 1 was obtained. 

[0094] The steel plate with which the chemical film was formed like paint pretreatment (1) of the 
example 21 of a comparison was obtained except having used the steel plate shown in Table 1 
instead of 22 to example of comparison 24 cold rolled sheet steel. Furthermore, the steel plate 
with which the electrodeposted paint film was formed like the electropainting (2) of an example 1 
was obtained. 

[0095] Instead of adjusting to example of comparison 25pH3. or 4, the cold rolled sheet steel 
with which the chemical film was formed like the example 2 was obtained except having adjusted 
to pH2. Furthermore, the cold rolled sheet steel with which the electrodeposted paint film was 
formed like the electropainting (2) of an example 1 was obtained. 

[0096] The steel plate with which the chemical film was formed like paint pretreatment (1) of the 
example 25 of a comparison was obtained except having used the steel plate shown in Table 1 
instead of 26 to example of comparison 28 cold rolled sheet steel. Furthermore, the steel plate 
with which the electrodeposted paint film was formed like the electropainting (2) of an example 1 
was obtained. 

[0097] Instead of adjusting to example of comparison 29pH3, or 4, the cold rolled sheet steel 
with which the chemical film was formed like the example 3 was obtained except having adjusted 
to pH2. Furthermore, the cold rolled sheet steel with which the electrodeposted paint film was 
formed like the electropainting (2) of an example 1 was obtained. 

[0098] The steel plate with which the chemical film was formed like paint pretreatment (1) of the 
example 29 of a comparison was obtained except having used the steel plate shown in Table 1 
instead of 30 to example of comparison 32 cold rolled sheet steel. Furthermore, the steel plate 
with which the electrodeposted paint film was formed like the electropainting (2) of an example 1 
was obtained. 

[0099] [Evaluation] The approach which showed below the steel plate with which the steel plate 
with which the chemical film obtained by examples 1-16 and the examples 1-32 of a comparison 
was formed, and the electrodeposted paint film were formed, respectively estimated the amount 
of metals in a chemical film and the amount of carbon coats (mg/m2), and the coat engine 
performance in a salt water immersion test, and the result was shown in Tables 1 and 2 by it. 
[0100] The zirconium or the amount of titanium metals (mg/m2) of a chemical film of a steel 
plate which performed the process before paint (1) was measured by "XRF1700' (X-ray 
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fluorescence equipment by Shimadzu Corp.), and the amount of carbon coats (mg/m2) was 
measured in the amount of metals, the amount (mg/m2) examples 1-16 of carbon coats and the 
examples 1-12 of a comparison, and 21-32 by "RC412" (the carbon made from LECO. and 
moisture analysis apparatus). 

[0101] In the salt water immersion test examples 1-16 and the examples 1-32 of a comparison, 
after putting the-two vertical parallel cut which reaches to a base into the steel plate which 
performed a front [ paint ] process (1) and electropainting (2), it was immersed at 50 degrees C - 
into 5%NaCI water solution for 480 hours. Then, after sticking adhesive tape on the cut section, 
the tape was exfoliated and the paint film peeling width of face (mm, max) of the both sides from 
the cut section was measured. 

[0102] In addition, the publication in Table 1 and 2 shows the following. 

SPC steel plate; cold rolled sheet steel "SPCC-SD (Japanese test panel company make)" 

GA steel plate; zinc steel plate "an alloying melting galvanized steel sheet (eyes ****** 45 / 45 

g/m2, Nippon Steel CORP. make)" 

5000 system aluminum; No. 5000 system aluminium alloy "5032 (Kobe Steel, Ltd. make)" 
6000 system aluminum; No. 6000 system aluminium alloy "6K21 (Kobe Steel, Ltd. make)" 
resin 1; — fusibility epoxy resin solution 1 resin 2; fusibility epoxy resin solution 2 resin — 3; 
fusibility epoxy resin solution 3 comparison resin 1; comparison resin — amount of solution 1 
comparison resin 2; comparison resin solution 2Zr; — amount [ in a chemical film ] of amount Ti 
of zirconium metals; — amount carbon content [ in a chemical film ] of titanium metals; — the 
amount of organic carbon in a chemical film [0103] 
Table 1] 
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[0104] 
[Table 2] 
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[0105] The amount of organic carbon in the chemical film which will be obtained according to an 
example if examples 1-3 are compared with the examples 1. 2, and 9 of a comparison about cold 
rolled sheet steel when using the processing agent containing zirconium ion is more than Tables 
1 and 2, adhesion improved by this, and the test result by the salt water immersion test also 
became good. When examples 4-12, the examples 3-8 of a comparison, and 10-12 were 
compared also about the zinc steel plate, the No. 5000 system aluminium alloy, and the No. 6000 
system aluminium alloy, the direction of the amount of organic carbon in the chemical film 
obtained according to an example has increased, and improvement was found also for the test 
result by the salt water immersion test compared with the example of a comparison. Moreover, 
even when titanium ion was included (examples 13-16), the salt water test result equivalent to 
the case where zirconium ion is included was obtained. In the example, compared with the case 
(examples 13-16 of a comparison) where a phosphoric-acid zinc processing agent is used, the 
equivalent salt water test result was obtained about the zinc steel plate, the No. 5000 system 
aluminium alloy, and the No. 6000 system aluminium alloy, and the good result was obtained 
rather than the case (examples 17-20 of a comparison) of only cleaning processing and the 
rinsing processing after cleaning. Furthermore, in cold rolled sheet steel, the salt water test 
result was inferior, especially concerning the examples 21-32 (in the case of pH2) of a 
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comparison. 

[0106] Paint pretreatment and powder coating were performed to "aluminum dies casting AC-4C 
(cutting processing)" (the aluminum plate by the Japanese root service company, 
70mmx150mmx8mm) of example 17 marketing on condition that the following. 

(1) The aluminum plate with which the chemical film was formed like paint pretreatment (1) of an 
example 1 was obtained except having performed aluminum plate paint pretreatment chemical 
conversion by the following approaches. 

Chemical conversion: Using the zircon hydrofluoric acid, the hydrofluoric acid, and the nitric acid, 
it considered as zirconium ion lOOppm, fluorine ion 125ppm. and 1000 ppm of nitrate ion, 500 
ppm was added by having made into solid content the fusibility epoxy resin solution 2 obtained in 
the example 2 of manufacture, and the constituent for metal finishing which adjusted pH to 4 
using ammonia was prepared. After adjusting whenever [ bath temperature / of the prepared 
constituent for metal finishing ] to 50 degrees C, immersion processing of the aluminum plate 
(aluminum dies casting AC-4C) was carried out for 90 seconds. 

(2) The aluminum plate with which the aluminum plate powder coating above-mentioned 
aluminum plate paint pretreatment (1) was performed, and the chemical film was formed was 
electrostaticaly painted so that it might become 100 micrometers of desiccation thickness using 
"PAUDAKKUSU A400 clearance" (Nippon Paint Co.. Ltd. milling object coating), and it burned by 
having heated for 20 minutes at 160 degrees C. and the aluminum plate with which the fine- 
particles paint film was formed was obtained. 

[0107] Instead of the example 18 fusibility epoxy resin solution 2, the aluminum plate with which 
the chemical film was formed like the aluminum plate paint head end process (1) of an example 
17 was obtained except having used the fusibility epoxy resin solution 3. Furthermore, the 
aluminum plate with which the fine-particles paint film was formed like the powder coating (2) of 
an example 1 7 was obtained. 

[0108] The aluminum plate with which the chemical film was formed like the aluminum plate paint 
head end process (1) of an example 17 was obtained except having not used the example of 
comparison 33 fusibility epoxy resin solution 2. Furthermore, the aluminum plate with which the 
fine-particles paint film was formed like the powder coating (2) of an example 1 was obtained. 
[0109] [Evaluation] The approach which showed below the aluminum plate with which the 
chemical film obtained by examples 1 7 and 1 8 and the example 33 of a comparison was formed, 
and the aluminum plate with which the fine-particles paint film was formed, respectively 
estimated the amount of metals in a chemical film and the amount of carbon coats (mg/m2), and 
waterproof secondary adhesion, and the evaluation result was shown in Table 3 by it. 
[01 10] The amount of zirconium metals (mg/m2) of the chemical film of the aluminum plate 
which performed the amount of metals and the process before the amount of carbon coats 
(mg/m2) above-mentioned aluminum plate paint (1) was measured by "XRF1700" (X-ray 
fluorescence equipment by Shimadzu Corp.), and the amount of carbon coats (mg/m2) was 
measured by "RC412" (the carbon made from LECO. and moisture analysis apparatus). 
[01 1 1] After having formed the squares (100 pieces) of 2mm spacing by the sharp cutter after 
the aluminum plate which performed the waterproof secondary adhesion test above-mentioned 
aluminum plate paint pretreatment (1) and the above-mentioned aluminum plate powder coating 
(2) was immersed in 40-degree 0 pure water for 240 hours, and sticking adhesive tape on the 
field, the tape was exfoliated and the number of the squares which separated from the aluminum 
plate was measured. 

[0112] In addition, the publication in Table 3 shows the following. 

Aluminum plate; "aluminum dies casting AC-4C" (Japanese root service company make) 
resin 2; — fusibility — amount of epoxy resin solution 2 resin 3; fusibility epoxy resin solution 
3Zr; — amount carbon content [ in a chemical film ] of zirconium metals; — the amount of 
organic carbon in a chemical film [0113] 
[Table 3] 
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[01 14] From Table 3, as for the aluminum plate with which, as for the aluminum plate with which 
the chemical film obtained according to examples 17 and 18 was formed, organic carbon is 
contained in the coat, and the fine-particles paint film was formed, exfoliation was not seen in 
the waterproof secondary adhesion test. On the other hand, exfoliation was seen over the whole 
surface and the adhesion of what was obtained by the example 33 of a comparison to an 
aluminum plate improved by making a processing agent contain a fusibility epoxy resin. Thereby, 
the constituent for metal finishing used for examples 17 and 18 became clear [ that it can use 
suitable for an aluminum wheel etc. ]. 

[0115] - 
[Effect of the Invention] Since the constituent for metal finishing of this invention consists ot a 
configuration mentioned above, the chemical film which can form a good chemical film in the iron 
system base material used for the automobile car body etc.. a zinc system base material, and an 
aluminum system base material, and is formed in them like the conventional phosphoric-acid zinc 
processing agent is excellent in corrosion resistance or adhesion. Moreover, compared with a 
phosphoric-acid zinc processing agent, the amount of a sludge, Lynn, nitrogen, and heavy metal 
can also be decreased, and further, when carrying out chemical conversion of an iron system 
base material, a zinc system base material, and the aluminum system base material with the 
constituent for metal finishing of this invention, chemical conversion can be more efficiently 
performed from it not being necessary to perform surface control processing required of the 
chemical conversion by the phosphoric-acid zinc processing agent. 



[Translation done.] 
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